CLAIMS 
What is claimed: 



1 . A synthetic compound of formula: 




2 . A synthetic compound of formula: 




3 . A compound of formula: 
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where Ri, R 2 , R3, R4, R5 and R6 can be the same or different and are selected from the group 
consisting of H, Me, alkyl, and functionalized alkyl, and where Rg is selected from the group 
consisting of H, aryl, heteroaryl, alkyl, functionalized alkyl, alkenyl, functionalized alkenyl, 
alkynyl, and functionalized alkynyl, wherein the functional group is a heteroatom, a halide, an 
aryl, or a heteroaryl. 
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5 . A compound of formula: 




where R13 is H or Me, where R i4 , Rn can be the same or different and are selected from the 
group consisting of H, OH, and OR, where R9, Rio, Rn, R15 can be the same or different and are 
selected from the group consisting of H, Me, and OR, where R and R5 can be the same or 
different and are selected from the group consisting of H, Me, alkyl, and functionalized alkyl, 
where R 8 is selected from the group consisting of H, aryl, heteroaryl, alkyl, functionalized alkyl, 
alkenyl, functionalized alkenyl, alkynyl, and functionalized alkynyl, where X is O or NH, and 
wherein the functional group is a heteroatom, a halide, an aryl, or a heteroaryl. 

6. A composition comprising a compound of formula: 




where R13 is H or Me, where R9, Rio, Rn, R15 can be the same or different and are selected from 
the group consisting of H, Me, and OR, where R and R5 can be the same or different and are 
selected from the group consisting of H, Me, alkyl, and functionalized alkyl, where Rg, Ri6 can 
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be the same or different and is selected from the group consisting of H, aryl, heteroaryl, alkyl, 
functionalized alkyl, alkenyl, functionalized alkenyl, alkynyl, and functionalized alkynyl, where 
X is 0 or NH, and wherein the functional group is a heteroatom, a halide, an aryl, or a heteroaryl. 

7. A composition comprising a compound of formula: 




where Rn is H or Me, where R14, Rn can be the same or different and is selected from the group 
consisting of H, OH, and OR, where R 9 , Rio, Ris can be the same or different and is selected 
from the group consisting of H, Me, OR, where R is selected from the group consisting of H, 
Me, alkyl, and functionalized alkyl, where Rg is selected from the group consisting of H, aryl, 
heteroaryl, alkyl, functionalized alkyl, alkenyl, functionalized alkenyl, alkynyl, and 
functionalized alkynyl, where X is O or NH, and wherein the functional group is a heteroatom, a 
halide, an aryl, or a heteroaryl. 

8. A composition comprising a compound of formula: 
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(VIII) 

where R13 is H or Me, where R9, Rio, R15 can be the same or different and are selected from the 
group consisting of H, Me, and OR, where R is selected from the group consisting of H, Me, 
alkyl, and functionalized alkyl, where R 8 , Ri6 can be the same or different and are selected from 
the group consisting of H, aryl, heteroaryl, alkyl, functionalized alkyl, alkenyl, functionalized 
alkenyl, alkynyl, and functionalized alkynyl, where X is O or NH, and wherein the functional 
group is a heteroatom, a halide, an aryl, or a heteroaryl. 

9. A composition comprising a compound of formula: 




where R J3 is H or Me, where R14, R17 can be the same or different and are selected from the 
group consisting of H, OH, and OR, where R9, Rio, Rn, R15 can be the same or different and are 
selected from the group consisting of H, Me, and OR, where R and R5 can be the same or 
different and are selected from the group consisting of H, Me, alkyl, and functionalized alkyl, 
where R 8 is selected from the group consisting of H, aryl, heteroaryl, alkyl, functionalized alkyl, 
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alkenyl, functionalized alkenyl, alkynyl, and functionalized alkynyl, where X is 0 or NH, and 
wherein the functional group is a heteroatom, a halide, an aryl, or a heteroaryl. 

10. A composition comprising a compound of formula: 




where Rn is H or Me, where R% Rio, Ri u R15 can be the same or different and are selected from 
the group consisting of H, Me, and OR, where R and R5 can be the same or different and are 
selected from the group consisting of H, Me, alkyl, and functionalized alkyl, where R 8 , Ri6 can 
be the same or different and are selected from the group consisting of H, aryl, heteroaryl, alkyl, 
functionalized alkyl, alkenyl, functionalized alkenyl, alkynyl, and functionalized alkynyl, where 
X is O or NH, and wherein the functional group is a heteroatom, a halide, an aryl, or a heteroaryl 

11. A composition comprising a compound of formula: 
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where R13 is H or Me, where R14, R17 can be the same or different and are selected from the 
group consisting of H, OH, and OR, where R9, Rio, R15 can be the same or different and are 
selected from the group consisting of H, Me, OR, where R includes H, Me, alkyl, and 
functionalized alkyl, where R 8 is selected from the group consisting of H, aryl, heteroaryl, alkyl, 
functionalized alkyl, alkenyl, functionalized alkenyl, alkynyl, and functionalized alkynyl, where 
X is O or NH, and wherein the functional group is a heteroatom, a halide, an aryl, or a heteroaryl 

12. A composition comprising a compound of formula: 



where R J3 is H or Me, where R 9 , Ri 0 , R15 can be the same or different and are selected from the 
group consisting of H, Me, and OR, where R is selected from the group consisting of H, Me, 
alkyl, and functionalized alkyl, where R 8 , Ri6 can be the same or different and are selected from 
the group consisting of H, aryl, heteroaryl, alkyl, functionalized alkyl, alkenyl, functionalized 
alkenyl, alkynyl, and functionalized alkynyl, where X is O or NH, and wherein the functional 
group is a heteroatom, a halide, an aryl, or a heteroaryl. 
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13. A synthetic compound having the 13 C NMR signature of FIG. 4 and the ] H NMR 
signature of Fig. 5, wherein the compound is dextrarotary, and wherein the compound comprises 
microtubule-stabilizing activity. 

14. A method for treating cancer comprising contacting a tumor cell within a subject with a 
compound of any one of claims 1 through 13 for a period of time and in an amount sufficient to 
inhibit growth of the tumor cell. 

15. A method of suppressing growth of a tumor cell comprising contacting said cell with a 
compound of any one of claims 1 through 13 for a period of time and in an amount sufficient to 
suppress growth of the tumor cell. 

16. A method of inhibiting cell proliferation comprising contacting the proliferating cells 
with a compound of any one of claims 1 through 13 for a period of time and in an amount 
sufficient to inhibit proliferation of the cells. 

17. A method of stabilizing microtubule formation in a cell comprising administering to the 
cell the compound of any one of claims 1 through 13 for a period of time and in an amount 
sufficient to stabilize microtubule formation. 

18. A method of producing macrolactone comprising: 

a) synthesizing a pyran containing a first substituent having a carboxylic acid group 
and a second substituent having a hydroxyl group; and 

b) reacting the carboxylic acid group with the hydroxyl group to form a 
macrolactone. 
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19. A compound selected from the group consisting of: 
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MeO, 




^OSiR 3 



R"0, 



Y^OR 5 
C0 2 Me 61 A 



R'O, 




C0 2 Me 61 B 




COjMe 61 E 




wherein R 2 , R 4 and R 5 is the same or different and are selected from the group consisting of 
alkyl, and functionalized alkyl, wherein the functional group is a heteroatom, a halide, an aryl, 
or a heteroaryl 
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20. A compound selected from the group consisting of: 



OH 



QH 



C0 2 Me 62A , 



OHC v 



MeO«J 



COjMe 



OR' 
62B 




OH 



Meoj"^ 



'"'OR 2 
CO^te 620 



OH 
MeO< ! 



CO : Me 



62E 



OH 



0 >k^OSiR, 



C0 2 Me 62 F 



OH 



...OS.R-3 
'"OR ; 



C0 2 Me 62 G 



9" 

aA* 



C0 2 Me 



62H 



OH 



OHC 



A^A 



I j 



'OR 2 



C0 2 Me 621 



MeoJ 

0 ! 

CO ? Me 62J 



OR ? 



wherein R 2 , R 4 and R 5 is the same or different and are selected from the group consisting of 
alkyl, and fiinctionalized alkyl, wherein the functional group is a heteroatom, a halide, an aryl, 
or a heteroaryl. 
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21. A compound of selected from the group consisting of: 



OH QH 

AA 



R a ' '0 



"'OR 2 



R 4 0, 



C0 2 Me 63A 



OH OH 




O O' 

A. 



.oOSiR 3 
""OR 2 



C0 2 Me 63B 



OH QH 




C0 2 Me 63 C 



OH QH 

i - 

C MeOj""" 



'OR 2 



OR 

CO ? Me 630 



OH OH 

X A A 



^ jAA 0R » 



63 E 



OH QH 



i 



9H OH 
MeO v 



'"OR 2 



CO ; Me 63G 



OH OH 



f Meoj""" 

r b *"% cry 
f AA 



OSiR 3 



'OR 



C0 2 Me 63H 



OH OH 
°"N> O^S 

:AA-o R 2 

COjMe 631 



OH gH 



f MeOj 
R a ^O 



C0 2 Me 



63J 



wherein R 2 , R 4 and R 5 can be the same or different and are selected from the group consisting of 
alkyl and functionalized alkyl, and where R is selected from the group consisting of aryl, 
heteroaryl, alkyl, functionalized alkyl, alkenyl, functionalized alkenyl, alkynyl, and 
functionalized alkynyl, wherein the functional group is a heteroatom, a halide, an aryl, or a 
heteroaryl. 
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22. A compound of selected from the group consisting of: 



OR' OH 

! hoJ 

CO.H 64A 



OR 3 OH ^ 
R'-^OH O ^ l 3 



R 3 0, 



Y^OR' 
COjH 64 B 




OR J QH 



H0 4 

R*^*OH O 



CO^H 



""OR 2 



640 



OR 3 OH 



J" 



00 ; H g4 E 



^0$<R 3 





aA 0R , 



C0 3 H 64G 



OR 3 QH 
! HO^J 

j^'^""0R 2 

C0 5 H 64H 



OR 3 OH 



R*' ^OH 0 



! 



f 

CXKH 



""<OR> 



641 




CO : H 



wherein R 2 , R 3 , R 4 , R 5 can be the same or different and are selected from the group consisting of 
alkyl, and fiinctionalized alkyl, and where R 8 is selected from the group consisting of aryl, 
heteroaryl, alkyl, fiinctionalized alkyl, alkenyl, fiinctionalized alkenyl, alkynyl, and 
fiinctionalized alkynyl, wherein the functional group is a heteroatom, a halide, an aryl, or a 
heteroaryl. 
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23. A compound selected from the group consisting of: 



OH OH P H 
R*0 





R 5 0- 



65B 



OH OH 



tfo- 



2swr 

M OR* 



65C 



OH OH 



J.'U 

°~t OR 5 



65D 




wherein R 2 , R 3 , R 4 , R 5 can be the same or different and are selected from the group consisting of 
alkyl, and functionalized alkyl, and where R 8 is selected from the group consisting of aryl, 
heteroaryl, alkyl, functionalized alkyl, alkenyl, functionalized alkenyl, alkynyl, and 
functionalized alkynyl, wherein the functional group is a heteroatom, a halide, an aryl, or a 
heteroaryl. 
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24. A method for producing Peloruside A comprising: 



a) oxidizing an alcohol function in a compound selected from the group 



consisting of: 



OH 
MeOj 

9 >V OSIR3 



"'OR 2 



fro, 



C0 2 Me 61 A 



OH 

MeO % 

0" 

1 



^OSiR 3 
""OR 2 



R*0< 



OR* 



COjMe 61 B , 



OH 
MeOj 



COjMe 61 E 



OH 
MeO^J 



C0 2 Me 



OR* 



61 F 



OH 



MeO^ 



y OS!R 3 

^ ''OR 2 
61 G 



CO,Me 



MeO^, 

'^'"'OR* 



61 H 



C0 2 Me 



wherein R 2 , R 4 and R 5 are the same or different and are selected from the group consisting of 
alkyl, and fimctionalized alkyl, wherein the functional group is a heteroatom, a halide, an aryl, 
or a heteroaryl, to obtain a compound having an aldehyde function; 

(b) reacting the compound obtained in (a) with an allylating agent; 



NY02:476244.1 



-109- 



AP35699 090495.0282 
PATENT 

(c) subjecting the reaction product of (b) to oxidative cleavage of the 
aldehyde to obtain a compound selected from the group consisting of: 



OH 



>^OS,R 3 



"OR 2 



R ; 0, 



OR 5 

COjMe 62A 



OH 



OHC v 



C0 2 Me 62B 



OH 



OHC. 




"OR 2 



R"0< 



C0 2 Me 62C 



OH 



OHC 



R 4 0. 



YSr s 

CO^Me 620 



OH 
MeO K 



,vOSiR 3 



''OR 2 



COjMe g 2 g 9 



OHC^ 



9 H 



CO^Me 



"OR 2 



62F 



OH 

C0 2 Me 62G 



>OSiR 3 



"OR- 



OH 



OHC. 



MeOj 

Q > v ,.OSiR 3 

C0 2 Me 62H 



OH 

OHC v .A 
MaO,J 
o' ^ 

C0 2 Me 621 > 



QH 
MeO«. 



0^ 



C0 2 Me 



62J 



wherein R 2 , R 4 and R 5 are the same or different and are selected from the group consisting of 
alkyl, and functionalized alkyl, wherein the functional group is a heteroatom, a halide, an aryl, 
or a heteroaryl; 
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(d) reacting the compound obtained in (c) with an enolate derived from a 
methyl or ethyl ketone to obtain a compound selected from the group consisting of: 



OH OH 



R h ' ^O 



OR 

CO^Me 63A , 



OH OH 




OH QH 




"OR 2 



OH OH 



MeOj 
R*'"% 0^ 

""OR* 



C0 2 Me 



63 D 



OH OH 

r^o 0 >y 0SiR > 

C0 2 Me 63E 



OH OH 

MeOj 



r 1 



OH OH 



OR 2 



CO^Me 63G 




C0 2 Me 63H 



OH OH 



r 

C0 7 Me 



631 



OH QH 



R*' ^0 



j-^^^'OR 2 
C0 2 Me 63J 



wherein R 2 , R 4 and R 5 can be the same or different and are selected from the group consisting of 

Q 

alkyl and functionalized alkyl, and where R is selected from the group consisting of aryl, 
heteroaryl, alkyl, functionalized alkyl, alkenyl, functionalized alkenyl, alkynyl, and 
functionalized alkynyl, wherein the functional group is a heteroatom, a halide, an aryl, or a 
heteroaryl; 

(e) reacting the compound obtained in (d) with an alkylating agent to introduce an 

R 3 group; 
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(f) subjecting the compound obtained in (e) with a reducing agent to reduce a 
ketone group in the compound obained in (e) to an alcohol; 

(g) converting the alcohol group of the compound obtained in (f) to an ester 

group; 

(h) subjecting the compound obtained in (g) to an agent that hydrolyzes the 
ester group of the compound produced in (f) to a carboxylic acid group to obtain a seco-acid 
compound selected from the group consisting of: 



OR 3 OH 
HOJ 



R ^OH O 



CO r H 64A 



.OSiR-, 
OR* 



OR" OH 
HO, 



R"0< 



Y^OR 2 
CO-H 64B 



,^OSiR 3 
'OR r 



OR J OH 
HO J 



c 

-U, 



^OSiRj 




64F 




64C 



R*0, 



OR 3 OH 
HO^ 

'Y^or s 

CO : H 



OR 2 



640 



OR 3 QH 




CO,H 64G 



OR 3 QH 

! 



1 HO^ CSjR 
CO;H 64H 



OR 1 OH 



!*' ^OH O 

AA 



CO.H 



OR 7 



641 



^OR' 4 oh 
COjH 



64J 



wherein R 2 , R 3 , R 4 , R 5 can be the same or different and are selected from the group consisting of 
alkyl, and functionalized alkyl, and where R 8 is selected from the group consisting of aryl, 
heteroaryl, alkyl, functionalized alkyl, alkenyl, functionalized alkenyl, alkynyl, and 
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functionalized alkynyl, wherein the functional group is a heteroatom, a halide, an aryl, or a 
heteroaryl; and 

(i) reacting the carboxylic acid group and a hydroxyl group of the compound 
produced in (h) to obtain a macrolactone selected from the group consisting of: 




wherein R 2 , R 3 , R 4 , R 5 can be the same or different and are selected from the group consisting of 
alkyl, and functionalized alkyl, and where R is selected from the group consisting of aryl, 
heteroaryl, alkyl, functionalized alkyl, alkenyl, functionalized alkenyl, alkynyl, and 
functionalized alkynyl, wherein the functional group is a heteroatom, a halide, an aryl, or a 
heteroaryl. 

25. The method of claim 24 wherein the macrolactone is Peloruside A. 
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26. The method of claim 24 wherein the macrolactone has the formula: 




27. The method of claim 24 wherein the macrolactone has the formula: 
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